). There was a significant shift in the Summary balance of the two fractions at the stage of initial differentiation, with a 3-fold increase in the relative level within Individual growth factors can regulate multiple aspects of behavior within a single cell during differentiathe DIG fraction of newly formed GalCϩ oligodendrocytes ( Figure 1C ). This shift in receptor distribution at tion, with each signaling pathway controlled independently and also responsive to other receptors such as the stage of GalC expression was independent of cell culture substrate (data not shown, but see Figure 3A ). cell surface integrins. The mechanisms by which this is achieved remain poorly understood. Here we use GalC expression defines the end of oligodendrocyte precursor proliferation and the start of terminal differentiamyelin-forming oligodendrocytes and their precursors to examine the role of lipid rafts, cholesterol and sphintion, at which developmental stage many of the cells will undergo apoptosis [3, 8] . We conclude that the switch in golipid-rich microdomains of the cell membrane implicated in cell signaling [1]. In these cells, the growth PDGF function from mitogen to survival factor correlates with a sequestration of the receptor in a raft fraction. factor PDGF has sequential and independent roles in proliferation and survival [2, 3]. We show that the oligoAs ␣6␤1 integrin enhances PDGF survival signaling, so providing a mechanism by which axonal cues regulate dendrocyte PDGF␣ receptor becomes sequestered in a raft compartment at the developmental stage when oligodendrocyte survival [4], we next examined if ␣6␤1 is also a raft-associated protein in the newly formed PDGF ceases to promote proliferation, but is now required for survival. We also show that laminin-2, which oligodendrocytes. Western blotting experiments of DIG fractions showed that the majority of ␣6␤1 integrin was is expressed on axons in the CNS and which provides a target-dependent signal for oligodendrocyte survival also present in the raft compartment of the newly formed oligodendrocytes, while the ␣v integrins also expressed by amplification of PDGF␣R signaling cence with anti-␣6 antibodies and FITC-CTB showed
PDGF␣R came from immunoprecipitation experiments.
When DIG preparations were immunoprecipitated with anti-PDGF␣R antisera and then Western blotted with anti-␣6␤1 integrin antibodies, the integrin was present in association with the growth factor receptor only on Ln-2 substrates ( Figure 3A) . We conclude, therefore, that Ln-2 induces a redistribution of integrins in the membrane. As a result, the PDGF␣R and ␣6␤1 integrin are now present in the same rafts, although we cannot determine whether these integrins redistribute from GM1-negative rafts or derive from the minority of ␣6␤1 integrins outside the raft compartment ( Figure 1D ).
The sequestration of the PDGF␣R into GM1-containing lipid rafts in association with oligodendrocyte differentiation, and the redistribution of ␣6␤1 into the same lipid raft compartment on laminin substrates, suggests that survival signals could be generated by these receptors in the raft microdomains. Previous work has implicated the PI3K signaling pathway in PDGF-mediated oligodendrocyte survival on PDL substrates [19, 20] . To confirm that the enhanced survival response seen on Ln-2 substrates was also mediated by this pathway, we used pharmacological inhibitors in survival assays for newly formed oligodendrocytes grown on PDL, Fn, or Ln-2. As we have described previously [4], Ln-2 substrates significantly increased survival of newly formed oligodendrocytes in response to PDGF ( Figure  3B ). Survival on Ln-2, and on control PDL substrates, was completely blocked by wortmannin (WM), an inhibi- PI3K activation associated with PDGF receptor stimulation in this cell lineage.
Having identified PI3K and Akt as being involved in the primary processes between CTB-labeled areas. As PDGF/Ln-2 signaling within oligodendrocyte precurour biochemical data show that the majority of the integsors, we next determined: first, whether these same rin is present in a lipid raft compartment at this stage signaling molecules were present in the oligodendrocyte (Figure 1D) , we conclude that most of the ␣6␤1 is present lipid rafts; and second, whether raft integrity was rein GM1-negative rafts that are not labeled by CTB. In quired for their function. The p85 regulatory subdomain contrast to the results on PDL and Fn, however, on Ln-2 of PI3K and Akt were present in the nonraft fraction substrates we observed a partial overlap of integrin ␣6␤1 throughout oligodendrocyte development, and in addiwith the GM1-containing lipid rafts (Figure 2) . Confirmation levels increased in the DIG fraction of newly formed oligodendrocytes ( Figure 3D) . pFAK, another potential tion of an interaction between ␣6␤1 integrin and the 
